Synonymous codon usage and its potential link with optimal growth temperature in prokaryotes.
The relationship between codon usage in prokaryotes and their ability to grow at extreme temperatures has been given much attention over the past years. Previous studies have suggested that the difference in synonymous codon usage between (hyper)thermophiles and mesophiles is a consequence of a selective pressure linked to growth temperature. Here, we performed an updated analysis of the variation in synonymous codon usage with growth temperature; our study includes a large number of species from a wide taxonomic and growth temperature range. The presence of psychrophilic species in our study allowed us to test whether the same selective pressure acts on synonymous codon usage at very low growth temperature. Our results show that the synonymous codon usage for Arg (through the AGG, AGA and CGT codons) is the most discriminating factor between (hyper)thermophilic and non-thermophilic species, thus confirming previous studies. We report the unusual clustering of an Archaeal psychrophile with the thermophilic and hyperthermophilic species on the synonymous codon usage factorial map; the other psychrophiles in our study cluster with the mesophilic species. Our conclusion is that the difference in synonymous codon usage between (hyper)thermophilic and non-thermophilic species cannot be clearly attributed to a selective pressure linked to growth at high temperatures.